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O (57) Abstract: The invention relates to a process for the preparation of industrially useful fluorine compounds such as acyl fluorides, 
that is, a process which comprises reacting a compound of the following general formula: R AH OCH(CH 3 )CH 2 OCOCF(CF 3 )OR Bf 
f<| having a fluorine content of 30 % by mass or above with fluorine in a liquid phase to thereby obtain a compound of the following 
O general formula: R Af OCF(CF 3 )CF 2 OCOCF(CF 3 )OR Bf , and subjecting this compound to ester linkage cleavage (wherein R AH is C). 20 

Oalkyl or Q.w alkyl containing one or more etheric oxygen atoms; R Af is a group derived from R AH by perfluori nation; and R Bf is Cj. 2 o 
perfluoroalkyl or C^x> perfluoroalkyl containing one or more etheric oxygen atoms). 
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(57) mtb: 

Km?** 

-rUt>*>*&W\*7ym<s;m&3 0Ii%^±T?^R"OCH (CH 3 ) C 
H,OCOCF (CF a ) OR*'&mte'PT'7ym£Rfe2 : &TR" OCF (CF 
,) CFjOCOCF (CF,) OR Br £U 9f IIXXfi^'D^i?t'5R' f 
OCF (CF,) COFO»i^»5. &£U R AB 1 ~ 2 0 CD7 

;M^v3£*fc«£i*» i~20 ©i-rMiilftf7;^j^s o , r 

R* H d*^;u:7^:* D ft£nfcgT&9, R B !«^*^C1~2 0<D^;i/7A 
tD7^S*^IWl~2 OWV7)V*u (x— r-;M4»*K^* 
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m m m 

izm-tz. *mm. yymmmmmomm^tLxmmfs:, mMttft-s 

C -H^r4b£^l#©C -Hg&#£ c - F \zy y m^-r^mt vx, =.yy 

ikuwv b ^m^^mrmmm^xmm^Mhrzyy^Km^yymmt lt 
yymikKfc*ft5-ji& (mmt^y ym^m (sxt. ECFSti^. ) 
) , yym$x*m^'~cm&yymitTz>-%&. ^stix^s. tit, yy 
mxx*m^-r\M.&yvm4t5ijfcT%jjmz\z, ^xnz)^mt. ifctexn? 

w.myymikK!fozmffiT'ft?jjm£UT\z, y ymm^^tztz^y ymm 
<Dit^mm\zy ymfi7.*ftmz^xw®x*y ymik-fttm (usps 093 

4 3 2f) m$tlT^5„ yymW^*^t£.^T.7.7-Mk&m*W. 

?mm*%i£te^mi]£<Dft&TizmfrM-?z> z t \z& d ^vyy^uy^ 
)VT s s)vy)\>*v bm*m>z>jjmmmtsnx^z> (usp546687 m) 

o 
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m&\z\ts wamm\zM-rz>mmm&-mzi&<. Kmz\tyfm^mm^i:(DRj^ 

&tET\z^JV7)l*nj:#^~>\zM£KfoZ s &T^)l7)l>3'n (2-7)Vn*zs 
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T&feWf^te, 7!;m^3 0JtlXKiT»4M (3) 
Tf7y*tS^$-&TT«3ft:-&«b (4) tu o«TK:f*flj&4b (4) OXXfJl' 
»^ft4MlbTTIBft'&«l (5) «M5Ct^#tif§^7;^07^ 

R AH OCH (CH,) CHjOCOCF (CF,) OR" • • • (3) 
R"OCF (CF,) CFjOCOCF (CF,) OR" • • • (4) 
R"OCF (CF,) COF • • • (5) 
fetch, 

r ah : mmm 1 ~ 2 0 ©T^^ssifcfct&ssfK 1-20 ©x-x;h*k*js 

7 )V*)Vm&fc\tmM$k. l~20 <D^)V? )llru (x-^;H4m*l^-?^T;U 

*;v) So 

R B 1 : |3Si$tl~2 0 O^Jl/7 j^07J^MSfc»M 1 ~ 2 0 WV 

R AH ' OCH (CH,) CH,OCOCF (CF,) OR" 1 • • • (3a) 
R Af, OCF (CF,) CF 2 OCOCF (CF,) OR" 1 • • • (4 a) 
tctzL, 

R AHI : &*#1~2 0<D7J\,*r)V&. 
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R A ' 1 : Kit 1-20 0^^7MP7;^JH. 

X—TJVm&m : ?tt7)V*)l&<D8&mt. 1-10 "C&Z><Oifiy y*fll5: 
7MJ«©«Itl/TS, Mtftft Strife, SsfcttSfcfrWKS* 

s -fV^nkm 'fV^^t, sec tert -^)V^ifi 

mifznz. mm&<DT)v*)vm ^^qjws) turn >- 

^P7°atf;i,S, 5^n:/^;Wk ->^n^>5Ml^ S'^P'vfrS/;^ £fc 

Iftbfc^feflijfi©7;i'^s**^«f6n, ^w\*cis)v*?-)vm, 
e>©«©^^jtbT«, &T©ji#w+fc^T*#3£tf &ns. 

^*|fcl~2 0 CI-f^ttli^li7J^JV»t ITS, ±fBTI^BJb 
fcMl~2 0(57KJH (fcfc'L, ^n7KJW<) ©^*-« 

tt7JP^->7il/3^y7J^I/»tb^. X— ^JHtKSsHf^^rr;^ 
;P*©^^^« 1-10 t>m& LVi. l-fil^tti*^tf7Jl/^H©A# 
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»^M^T^§^{C«, -CF 3> -CF 2 CF 3 , -CF 2 CF 2 CF 3 , £ 
fctt-CFyG F 2 C F 2 CF 3 ^W?t:lA>. ^jl/7;^n7^JH^Siil 
TfcS^lCte, -CF (CF 3 ) 2 , -CF 2 CF (CF 3 ) 2 , -CF (CF 3 ) 
CF 2 CF 3 . -C (CF 3 ) 3 m^Pf^v^\ 

ittTH fWliA^-CF^F (CF 3 ) OCF 2 CF 2 CF 3 T 

^BJfc^tt^^^ (3) «, yym^M (ft^rft©iH L lW§7-^ 

*%£U:«>:&£J;5C (3) 4'<Z)R AH iR B, (D^3i^litp-r'5©^^ 

lA> e (3) <D7^^*«3 7K*%^±T&£©^$?£L^. 7y* 
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&m<D±mZ7 0Stft%T£5©;W£U>. <k£M (3) ©^fili2 0 0~ 
1 0 0 0Tf&5©^\ iffitT©7y^W^HJtdTV^§MSl^. 

^a^/jN^-r^t^t/ (3) ^<fct^-r<&*fcg>, mmx^y^m^ 

^^tf^-rsr**^^ ft;^ (3) ©»»**ffl 

atfc&***€-fttf**S. 
*5£m\Z&tfZ>ik-£®} (3) tLTH R B '^ ft^fc (3) ^(DR^^O)* 

mm^o^x^yymm^zmm^tifz.m (r a,, > T*s»&0T8&ffe-&a ( 

3a) j&S»*LU. (3a) IXt;^^0M)S 

T^J«-r*'fc'&* (5) (6) £#H—fl:'&4fei&:Sfc«>, 

, coi^^fijjft^rs-fk:^ (3 a) \-mm.tt>&mx*%>2>* 

R AH ' OCH (CH 3 ) CHjOCOCF (CF 3 ) OR" 1 • • • (3 a) 

r ah1 : $m$ki~2 o©t;v^;wx„ 

7 ^il^tlttfc^it 1-20 ©^JV7JWo7)^JVS. 

(3) ©MMtbTH TiE<ffc-&»*W 6ft*. £ft&©<ft'&4&© 

CH 3 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0CF 3 , 

CH 3 CH 2 OCH (CH 3 ) CHj OCOCF (CF 3 ) 0CF 2 CF 3 , 

CH 3 CH 2 CH 2 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0CF 2 CF 3 CF 3 , 
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CH 3 (CH 2 ) 4 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 , 

CH 3 (CH 2 ) 5 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0CF 3 CF 2 CF 3 , 

CH 3 (CH 2 ) 6 OCH (CH 3 ) CHj OCOCF (CF 3 ) 0CF 2 CF 2 CP 3 , 

CH 3 (CH 2 ) 7 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 > 

CH 3 (CH 2 ) 8 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 > 

CH 3 (CH 2 ) 9 OCH (CH 3 ) CHj OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 , 

CH 3 (CH 2 ) 4 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) OCF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 , 

CH 3 (CH 2 ) 5 OCH (CH 3 ) CHj OCOCF (CF 3 ) OCF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 ^ 

CH 3 (CH 2 ) 6 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) OCF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 , 

CH 3 (CH 2 ) 7 OCH (CH 3 ) CHj OCOCF (CF 3 ) OCF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 . 

CH 3 (CH 2 ) g OCH (CH 3 ) CHj OCOCF (CF 3 ) 0CF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 , 

CH 3 (CH 2 ) , OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0CF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 > 

CH 3 (CH 2 ) 4 OCH (CH 3 ) CHj OCOCF (CF 3 ) 0 (CF 2 ) 4 CF 3 , 

CH 3 (CH 2 ) 5 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0 (CF 2 ) 5 CF 3 , 

CH 3 (CH 2 ) 6 OCH (CH 3 ) CHj OCOCF (CF 3 ) 0 (CF 2 ) , CF 3 „ 

CH 3 (CH 2 ) 7 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0 (CF 2 ) 7 CF 3 , 

CH 3 (CH 2 ) 8 OCH (CH 3 ) CHj OCOCF (CF 3 ) 0 (CF 2 ) , CF 3 , 

CH 3 (CH 2 ) , OCH (CH 3 ) CHj OCOCF (CF 3 ) 0 (CF 2 ) , CF 3 , 

CH 3 CH 2 CH 2 OCH (CH 3 ) CH 2 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) OCF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 » 

it^m (3) (D^jjfetLTimizmMz nfc^&s *ftm\z%nz>tt&m 
o) it. Bmzfovfcmm<Dft&® (3) ttaKLtt-rteAT?* -na^m 

(1) izT&K&m (2) (Dfcj£s\z£O'&Z><Dtf0i£L\,\ 
R"OCH (CH 3 ) CHjOH • • - (1) 
XCOCF (CF,) OR" • • • (2) 
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tt&m (i) *©r ab ^ (3) \z&vz>R h » tm-<DmT*&r), 

m (1) tO-CHjOHtt, (2) *©-COX (XttADy>Rf) 

MbT2*lgS-CH ! OCO-Mt5. 

#3SWte$3^Tfck tt&m (1) +©R AH ©«jg^ (5) <DR A '©S 

*jft*#*&ft»*Hisa»6, KR Ar K:*ftST5ai (R AH ) ^ft^^lj (1 
) £JEli£,, 

(1) ©IWiitTH TSBft'&ft^WStl*. 
CH 3 OCH(CH 3 )CH 2 0H, 
CH 3 CH 2 0CH(CH 3 )CH 2 OH, 
CH 3 CH 2 CH 2 0CH(CH 3 )CH 2 0H, 
CH 3 (CH 2 ) 4 0CH(CH 3 )CH 2 0H, 
CH 3 (CH 2 ) 5 0CH(CH 3 )CH 2 0H, 
CH 3 (CH 2 ) 6 0CH(CH 3 )CH 2 0H, 
CH 3 (CH 2 ) 7 0CH(CH 3 )CH 2 0H, 
CH 3 (CH 2 ) 8 0CH(CH 3 )CH 2 0H, 
CH 3 (CH 2 ) 9 0CH(CH 3 )CH 2 0H, 
CH 3 CH 2 CH 2 OCH (CH 3 ) CH 2 OCH (CH 3 ) CH 2 0H„ 

(i) it. ®B\zA^njmT&2>-ti\ & tc (D^mz^Dm^^ 

j5fcTf#5fl;£4&*e*£. tc£Z.lt. 2-7)Vn**/7)\'3—)\,mfo. J. Am. Chem. 
Soc.,49, 1080(1927), Bull. Soc. Chim.Fr.. 1813(1960), Can. J. Chem. , 43, 1030(19 
65), Synthesis. 280(1981) 

it-sty (i) \$K&m (2) tEjfcs-tfs. <k-e>w (2) +©AD$*>ism* 

, 7yiH^ JUWK^ ^ittt3 0$gfT^O, 7y», jfi 
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its® (2) i:*^R"tt, K&m (3) +©r b ' tm-vmr&Zo 

® (2) fcfcttSR"'^ tt&m (1) +OR' , ©7K*JiC : ?O^T3W7 5/*IK ; ?- 
KlSift^nfcS (R* ' 1 ) T&D. X&7 ymm z ?-V&Z>TfZ<k'£>y>> (2a 

) *«J6F*DV». fc&m (2 a) &3g#bfc«'&fc:«, £/»£#IltT£i&^as& 

FCOCF (CFj) OR" 1 • • • (2a) 
jfc*!:U R A "«±fBtIWli;*i*^-ro 

(2) ©^«ibTtt, TIBft;-&****tf5n*. 
FCOCF (CF S ) OCF,' , 
FCOCF (CF 3 ) 0CF 2 CF 3 \ 
FCOCF (CF 3 )OCF 2 CF 2 CF 3 , 
FCOCF (CF 3 )0(CF 2 ) 4 CF 3 , 
FCOCF (CF 3 )0(CF 2 ) 5 CF 3 , 
FCOCF (CF 3 ) 0 (CF 2 ) 6 CF 3 > 
FCOCF (CF 3 ) 0 (CF 2 ) 7 CF 3 > 
FCOCF (CF 3 )0(CF 2 ) 8 CF 3 , 
FCOCF (CF 3 )0(CF 2 ) 9 CF 3 , 
FCOCF (CF 3 ) 0CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 0 

(2) ■fim&*m^T:%£<, £fc> mtr^^mo^m-v^m 

•t&ikSm (5) &td&itfi® (6) &JBVvrfc<kH. IK'S® (2) ttTH 
FCOCF (CF 3 ) 0CF 2 CF 2 CF 3 £fcteFC0CP (CF 3 ) 0CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 h V> 

ik&® (1) tttl&m (2) t<DK!fcU, ^©R**frfc«tt)|l«T*5. 
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© T#£T & © tft&mW © ,6^ 6 £ b ^ . »J8i £/Bv>**-&fc:« 
, ^DD^^X ^DD^M, HJX^T^X *&ttMJx3\«'75> 
ifh7tFD77><h©I^I«bK i«l©*£ffl«te, (1 
) ttt&m (2) CO^*fc^bT5 0-5 0 05?*%£-r3©aW£LU c 

(1) (2) i©S*T?tt> HXT?$$n«»*J»4tS. A3 

&m (2) tLT, X^7y^^T?*5Yb^^fflVijfe«^fc:«HF^^T 
*fc«>> HFffiUM£VT7)l>*V&m7*jfcW (NaF, KF^llO ^ 

i) £fc«<ft-&4& (2) 3mCT3fe£fcfc£4&^*s»^fc:Kiu MLfciasa* 

Jfc£fr^ HF^^«^{C|^#$i±T^jS^tC#m-r^©^^bU 
. HFfi^Jttfb^ (2) t*flTl~l OWtnoWSLK 

EJEfcJ8V>**b'&'» (1) £.tt&m. (2) ©»«, (1) \Ztt-tZtt& 

m (2) ©S£0. 7 5~5« ; e;P£*r£©a**?3;lxV>. (2) CO 

Mtt, Si-lfJiT^SO^I^Oft^ (1) ©*&«6>-rc: 
MJLu. <b-&% (l) \z.M-trz>tt&m (2) os«s i~2. sm^JVifi 

^*->?JE, ^TWKlBBttb^VilStJy-^JETffe*. ) S0-2MPa«b 

ffr&tt (1) £to-&#> (2) £©£&T?fcMt;-&*l (3) #£firr*. ( 
1) (2) £©EJ&T?£ricbfcrt;£«F (3) &"£tr&£j&tofcju 
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tfc^ «wr -> u * ? )vt> ? a ^ d t h ^ ? 7 a mimtf s ns. 

^^}C^B^lcfeViT«> (3) &*ffi+T73/*'fbbTfl:'&fc (4 

) il+T07y|fl;{i »i*+T?ft;-&tt (3) (elemental 

fluorine) ^^T7yifbt5^ (**B7y*flrffe) te«kS©##i:LV>. 

7vSl^te:«k0 7y*fl5Sff'5. tim7y*<m* 4b^*©4M»*Bfr«f*V»JR 

$^7<^ftfeT?7y*{^ff5I^l:H (3) t7y*«*j| C£A 

T, il2tv^. ) 4"TMSSiiT, <b-&« (4) iT5. 7y*tt, 7*;» 

1 0 v o 1 %^±<fc^3©a$$^©j6T$?£b<, 2 0 v o 1 %.£U:£-r ■&©;&* 

mm? ymfcmzm^zmm 2 £ us, c -h^^s-t c - f 

fb£4& (3) ©*»tt*WV5»«|Eft«Vi*©^ftU<, fttefc&to (3) SI 

^cte5MS%J^±»L5 3«£fflv^©5W 
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mm 2 <DmtLT\t, \t&m (2) , (4) » ^^^uy^ym 

(ign D p£ : FC-7 2$) > ^Jl/7MDI-fJl/i (AA« : FC-7 5. F 
C-7 7i) . ^7MD#'jX-r;HI (SiR£ : £ hy^^, 7^-> 

^7MDh'J7W7$>f) , ^FiSttSKflc «:7DiJt 
-h) ^d^WStl*. ^7MDh'J7;^75X ( 

5) » fll<&4& (6) mzfc-S® (4) SfettYb'&W (5) *»«E2 

Bf t3i*ra— Tr*<&*-&©j*j&fc*5^T, fl^fc (4) Sfcfcfcffr&fcr (5) £&J£ 

(3) izmvx. 5mnm&L±*w&is<. #iao~ioo«si^ 

£b<> KTfcSWt5*i (-€-©2) 

E?5£ (*©1) ] 
[>*5fc (^©2) ] 

x\ yvmtf7,£<k&® (3) mfe<o^)i&xmmm\zm%?ttm. 
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Lfc<T<b«fc&>. (-e©2) IZ^Xit^m (3) fc*ji2TWRT 

zmzte, (3) l:Mt§iI2 5OTH±it^©WS L < 

7 v m^tK^zm ***** nv^^wM^%%-t^%\z.^b, m 
m-Ju-txxnm-tzMfrizTb. (3) ^(o^mm^zMvx. y^mo 
mwmz®m£*ttiLZJ:3'rz<z>t>w&vi,*. m? vmnmmk&m (3) * 

<, mzi. smmmsit CTfcfrls. l. sfc^wOJb) *«»*UVi. iki 

o) ©#£&tjW£l<> sjfgjR*. a*?*, *5j;rame5«©u^-r$ 
©^e>- 5 o*c~+ 1 o ow#{c$?£u<, - 2 o"c~+ 5 o'castofcw- 

©aWS:bv>. ctucfctK RfoK * \zft&-?z>lk^® (3) ^afWl:7 

ymitx-g. Ri^&immzfa±-ziz5&. s&immtomto** 0. i~3P# 
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c-Ht&&&f{b&mtisxit* \\&m (3) swv&mikGm'v&Qs mz 

H%&&£mK'&W<DmBmtt.. fc&%3 (3) ^(Dymw^zni^x o . i~i o 

Yb-&#J (3) ©^yfSYfcMjfcTte, Yb-^ti (4) rf^srr^o rt^ft (4) £ 
<k&W (3a) © 7 y mikfclfclz «fc 0 # S ftifc Tffirt?&*& (4a) j&W 

R u 'OCF (CF a ) CFjOCOCF (CF 3 ) OR'" « • • (4a) 

o 

CF 3 OCF (CF 3 ) CF : 0C0CF (CF 3 ) 0CF 3 » 

CF 3 CF 2 OCF (CF 3 ) CF 2 0C0CF (CF 3 ) 0CF 2 CF 3 » 

CF 3 CF 2 CF 2 OCF (CF 3 ) CF 2 0C0CF (CF 3 ) 0CF 2 CF 2 CF 3 , 

CF 3 (CF 2 ) 4 OCF (CF 3 ) CF 2 0C0CF (CF 3 ) 0CF 2 CF 2 CF 3 , 

CF 3 (CF 2 ) 5 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 , 

CF 3 (CF 2 ) , OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 , 

CF 3 (CF 2 ) , OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 , 

CF 3 (CF 2 ) 8 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 , 

CF 3 (CF 2 ) 9 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 > 

CF 3 (OF, ) 4 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 , 
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CF 3 (CF 2 ) 5 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 , 
CF 3 (CFj ) 6 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 , 
CF 3 (CF 2 ) 7 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 , 
CF 3 (CF 2 ) 3 OCF (CF 3 ) CF 2 OCOCF (CF S ) 0CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 , 
CF 3 (CF 2 ) g OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 , 
CF 3 (CF 2 ) 4 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0 (CF 2 ) 4 CF 3 , 
CF S (CF 2 ) 5 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0 (CF 2 ) 5 CF 3 , 
CF 3 (CF 2 ) 6 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0 (CF 2 ) 6 CF 3 , 
CF 3 (CF 2 ) 7 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0 (CF 2 ) 7 CF 3 , 
CF 3 (CF 2 ) 8 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0 (CF 2 ) 8 CF 3 , 
CF 3 (CF 2 ) 9 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0 (CF 2 ) 9 CP 3 , 

CF 3 CF 2 CF 2 OCF (CF 3 ) CF 2 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) 0CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 . 

* fcH F m&m z £ it -5 i>\ £fr IZKjB&tfZ mwCHF M$£M £ f±J 

g§#*ffiPK:HFM&3J £43 (a) #£P§§ (1 OX:~&U\Zfc&-r 

Z><Di)W%V<. &\Z\m2 0X:\Z&&-?Z><DtiW£h^ o ) . (b) NaF^ 
Uyhltmm, (c) (-7 8t~+l 0CI:^f5©if 

<, -3 O'C-O'Ct^-r^O^^L^. ) £ (a) - (b) - (c) CDjffi 

\zw.mzmmT&<DJ)W%. bvi. t£&. (c) <Difcnmft*>\*MMisfcm&Kfe 
mizmttctb(DmwMmy^>^mmLxh^\ 
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#S8§l!fc:&^Ttt, ^6>t^#j (4) ©xx r^^^^LT^i (5 

) t-rs. x^^;utt-&©»»sj6tt, (4) ^©-cf 2 oco-^2 

5 *U (4) OMif ©^^ftllj; DI«1-^(D/!iWSb^ 

o »j^**«ir5^«j (4) tt, 5WBS**fft>, *fiKL,fcYt:-&4b (5 

) *^tPWP^*«*gLii«lEWC:igjR'r*©d*»*LV i » 

H5 0~3 5 0'C«b<. 5 0~3 0 0t^#t|?tU<, 0 

n^.o ^?£i4#X ft^#J (4) l:^LT0. 01-50 

(4) »jfo&W>fc£«nr<&**£\ x*^;nfr&©##£j6;«, 
»l85££ftfc^. xX7i^OM$T4)St5M (5) S^«-fb 

, tt&m (5) *^efc«tt)s^4'^e»35iiKWfcfe#mb&*«&s^^fT"5© 



WO 02/10107 



PCT/JP01/06597 



17 

LTt>«fcV*. £©ttftKJfi©Ej6ffi£tt5 0~3 0 O'CjtfJfSslX* 1 0 0 

(£<Z>#6\ ffr&Hl (4) a#*s»JitbTt)^U3* 

3iltlt (4) tfi**f» ^o-fb^ft (4) fcffla£tt©a&s*>(zn? 

* £fifc-r<5-fb-&* (5) £EJKL&V*fe©T»tifir#tClKj£;*ft&tr>. & 
i3iLTil fc'&tt (5) ®«^[B#fc^L-^r^ ! b0^M^-r SOiWtl 

) , ^^bVi. M3©Mtt<b-&t> (4) I^LTl o~i o o osta 

2>Z.£\z£X)mM?2>m&* «JtbTS7M'JK7^> (F") 

itWtLTfe. NaF, NaHF,, KF, CsFW<, CinS©-5-£iiiS§r& 
(Z>®*» SNaF tfftftfc*?* L l^o 
2fc&$l (&t;tfc£F-) £JBV>fc«<&tc:fcJu ffr&tt (4) OXXf^^tC 

C7vJV7M'J H^^S-T-B. R* ' C F 2 O"*^ li^r 6 C F" ^li 1X7.^ 

pyjv^j H [flj&fc (5) ] #£j$f5. ffiii«lbfcF-tt»j©^«i (4) # 

. mfJKfflVv-cfcJ;^, T&fc£F-^©:fc^©*fcWfc-&*l (4) (C^ttl 
~5 0 0=E)l%-t)W3lls<, 1 0~1 0 0=EJl%^mz^h<s £D:fott5~ 
5 O^^AW^bVi. 
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»^u<> -2 ot:~2 5 ov-t>m\z&&L\,± 0 z.(Djj&b, K^mmm^xm 
ixf;^©^i^TH ft^ia (5) tt^icT^ti (6) 

FCOCF (CF 3 ) OR 6 ' • • • (6) 
fc£:U R Bf it±$EtmUMM^To 

K&m (5) i^ti (6) tifimfrzit&m-v&z cr^t>%, r a r <t r b 1 
tfimtzz) m^\z\$, &&\zisvx{K&m (5) ttt&m (6) 

fctm -fb^ (6) ^ILT. Unifeft^ (2) tLT 

(5) titttm (6) ffc^ cr& 

t>%. R Af <hR B, .h^|fl-) Ctt5 CtfcXJfl^* 

lA>o fc^Afi {fc£r#> (4 a) Ox^r^O^I 
JfcTte, TfB^b-&^ (5 a) ©**t^j«-r*. 

R A "OCF (CF 3 ) COF • • • (5a) 

fetch. R*"fck ±IBt|plD««^-r. 

K-fb^ (5 a) a, ■e©~«*fctt±ags<b'&'» (2) tvxit^m en 

CF 3 0CF(CF 3 )C0F, 
CF 3 CFjOCF(CF 3 )COF, 
CF 3 CF 2 CF, 0CF(CF 3 )C0F, 



* -> > 
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CF 3 (CF,) 4 0CF(CF s )C0F, 
CF 3 (CF 3 ) 5 0CF(CF 3 )C0F, 
CF S (CF 2 ) 6 0CF(CF s )C0F, 
CF 3 (CFj) 7 0CF(CF 3 )C0F, 
CF 3 (CF 2 ) S 0CF(CF3)C0F, 
CF 3 (CF 3 ) 9 0CF(CF 3 )C0F, 
CF 3 .CF 2 CFj OCF (CF 3 ) CF 2 OCF (CF 3 ) COF. 

*nm<D-%&n:wki<nz>tt&m (5) yymm^s^-ommttzE 
ti/iti^«T»*. it^m (5) \m^mmz r-oc'F 

(c j f 3 ) cofj (fefcb, ctcmsi, 2«^n^n^m^^# 

jrr£E*rr<&£>) &£&#*§i££&^<i:-r*£:g>, &£D©HJtfr (Methods of 0 
rganic Chemistry. 4, Vol. 10b. Part 1. p. 703#) r-C'F = C 

-rscit^T^^o -rafc-s, mmtzit&w oa) *«fccwb-&«j (4 a) 

^BJ^^Tt^ <fr&ti (5) £S»^r£Ei:fc«fcOTIB<fe;&#i (7) £ 
IS* (5) &##El£K:«fc0i«t>JK*TMfc'&*r ( 

7) ^ens. ^^-fbt'nji/»icR Ar o-*^-&u^b^ (7) «, in 

R u OCF = CF ! • • • (7) 

fetch. R"}t±mtmcM^^-ro 

TctXtt, fc&W (1) O^'^CHjC^CHj-tfe^ft (lb) <h 
, <fb£^ (2) CDR B '#CF 3 CF 2 CFj-Tf&tK Xa^ySSJgrpefcSfc^ 
ft (2b) , frt>mM%n?%l : VZfc£® (3b) fcL tXV<D)V-Y\z&r>^m 

tz7ymffimmn (7 b) ti^ns. 



WO 02/10107 PCT/JP01/06597 



20 

CH 3 CH 2 CH 2 OCH (CH 3 ) CH 2 OH (lb) + FCOCF (CF 3 ) 0CF 2 CF 2 CF 3 (2b) 
^CH 3 CH 2 CH 2 OCH (CH 3 ) CH 2 OCOCF (CF 3 ) 0CF 2 CF 2 CF 3 (3b) 
->CF 3 CF 2 CF 2 OCF (CF 3 ) CF 2 OCOCF (CF 3 ) OCF 2 CF 2 CF 3 (4b) 
-+CF 3 CF 2 CF 2 0CF(CF 3 )C0F (5b) / (2 b) 
-»CF 3 CF 2 CF 2 0CF=CF 2 (7 b) 

it^m (7) ©IWiLtli, TiBYb^a*#tf 5*1-5. 

CF 3 0CF=CF 2 , 
CF 3 CF 2 0CF=CF 2 , 
CF 3 CF 2 CF 2 0CF=CF 2 , 
CF 3 (CF 2 ) 4 0CF=CF 2 , 
CF 3 (CF 2 ) 5 0CF=CF 2 , 

CF 3 (CF 2 ) 6 0CF=CF 2 , 
CF 3 (CF 2 ) 7 0CF=CF 2 . 
CF 3 (CF 2 )„0CF=CF 2 , 
CF 3 (CF 2 ) 9 0CF=CF 2 , 
CF 3 CF 2 CF 2 OCF (CF 3 ) CF 2 0CF=CF 2 „ 

(5) zmttmi<T{k&w (7) t-rzKBfe. m.teK)&$ifr\zmmK 
Kjfe<D-%m&&zfKfom.mtes \\&m (5) (Dm^^mz^vm^r^o)^ 

igmz&ttz>m&&3 5 o < COT-r&&©#w£LV} 0 &tz. it&m (5) (dw> 
wk&m (7) ^tBP^^LT#T, rti«u> mmm\zm-t^mz 
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3E*n5'*^ Httfcttl 5 0^±«b<- 2 00t~5 00t*i»fcj? 
£lAi„ K&ffi#fcfc#fc|gj££nfctri. (5) ip&w>&<k&m(Dm 

ITS, Mth'J^A, 7 7ftthU^A, JfflfcfrUtfA, SfctiMfcU^-tf 

A^tfsns. 77k*ju±s&jR©i*£LT«» m^^^^a, ^fc^ 
;u*U^JR©*e, *fcti7 , ;^u±IS^«©tt[****ii-s*'&te, #^xtf- 

X4>, #Btf"h U 7A©6K^^T> 0 0-2 5 0 umimS 

a«ttH#bJ&V^SIt^X©#fiETTSJtS^ff5©*«ff*bl,5. ^gf^t 
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mt%m (5) tcMbxo. o i~5 o vo i xg^ffsb^. Tm&flxm 

-fb^#J (4) 4><9R A ' tR Bf ^|W|— (D&-V&2>fc&m (4 a) 
cbD. X7fJ^««Ti^ft (5 a) O^MtSi^HLfc^Dt 

^-r-sfls^-tt (5) *fc«Yfc^<» (6) (D~m^r^±n^it^m (2) t 

Yb-&% (4 a) OttT)\sm&*ftm-?Z££fc£9£.m-r&lk'£t® (5 a) 
©— (2) ibTfflViS^n-fe^. R^n-fe^iCckn^ 
£j£fc&#lirr*Ig£#»&U fro. lk&® (5) SgSHKatT**. 

(7) a-&tto^<sfPiS*«#«rr«»5itd^, Stft<&<» (7) 

£M££i*T, *fcttfc£» (7) (7) £2£L5SJ;£H£m*#£ 

;v) t^^i^ ^nta-&b^sa-&'»»#i:LTt*. cf 2 =cf 2 , cf 

, = CFC1, CF ! =CH ! f©7MDI5 1 l/>E CF 2 =CHCF 3 i©7 
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)V^ay°aiiU>m. CF J CF ! CF ! CF ! CH = CH 2 tCF 3 CF ! CF ! CF 
, C F= CH, f ©^7MD7;WH0^$^4 ~ 1 20) W\,y)V3ru 
7)\>*)V) ^V>m> CH 3 OC (=0) CF ! CF J CF ! OCF = CF,^F 
SOjCFjCFjOCF (CF 3 ) CF,OCF = CF, «©AJ1/#>»S^>7M 

mb^i (2) &m^x, m.^x.u^-Dm^w^^)vy)v^u7^)vy)i^r i J 
> &&(DjjmT*ttx^*wm^&^tz{&ttT<D7is)]sy)^v Fmmmx-g & 

MMZWz^o UT\Z&\,*Tfiy,yu'?bt??yj$:GCt, #7.^D^ 

h^^^^M^W^GC-MStlB-r. GC<Dfcf-^TOtt<fcD3££-5 
I6S*GC^S> iR^^GCWtl3-r, NMR7^ h)l<D¥-ymm\k£D 
^^W&nUR^mtmt. rh7/f;k>7>^TMS, CC1 2 

FCC 1 F,$R-1 1 3 ifElTo NMRX^^ h^r-^ft frfrlfO 

\\&=/y hfaffltbT^Lfc, 13 C-NMRt^£*2jt$jRCDC l 3 CD*2p 
M«7 6. 9ppmtLfc. 1 9 F-NMRIcJ;?)^£TiiC 6 F 6 £rtM2pfCffl 
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CM 1 ] CF 3 CF 2 CFj OCF (CF 3 ) C00CH 2 CH (CH 3 ) 0CH 2 CH 2 CH 3 <DM&M 
-fu^V^^^t 1 -"fun J— )VO*z>-$cM. (J. Chem. Soc. Perkin Trans. 
2, 1 99 (1 9 93) ) tme>ttlk~e&J$. b , mm h T#7cCH 3 CH 2 CH 2 OCH (CH 3 ) CH 2 OH ( 1 
6. 5 g) £:75XnfcA*U mmtfX&rt7V>?tt1*Utf*>UWlsfco CF 3 C 
F 2 CF 2 0CF(CF 3 )C0F (46. 5 g) 2 6 ~ 3 1 X:\Z&t>fc&£> 2 IWjWT 

iTtfc. iTH7t> tigt2iF«L, mu$m7mi-hvv&7k (50. 

mL) 5 t:J^TTjn^.fc 0 7jc (5 OmL) , ZnnftJlA (1 3 5mL 

) #*£U ^DD^AI^tiltLTUfc. ^et^ag^TK (5 

OmL) Tife^U M^^->^AT^Ufc^ 3«U ffii££#fc o 

ffi^XA^k-^T«^ilL,> ^t^MjE^bT, 23~52t;/4. Ok 
P a Gi&fcrJE) (1) (2 9g) > 5 2-6 1^/3. 6-4. 0 kP a 

(*fi*#JE) <9W# (2) (19g) » 52-70t/l. 3-3. 6kPa (& 
MS.) (3) (4g) **§fc. GCttfiEft, S^J- (1) #6 8*, ( 

2) #9 8%, ®# (3) ^9 7%T^fc, (2) ONMRX^^ 

mfr (2) 

'H-NMR(399. 8MHz, «CDC1 3 , *2p:TMS) <5 (ppm) :0. 90(1, J=7. 5Hz, 3H), I. 20(d, J= 
5. 4Hz. 3H). 1. 50-1. 60 (id. 2H), 3. 33-3. 50 On. 2H), 3. 64-3. 74 On, IH), 4. 23-4. 29 (m, 1H 
), 4. 34-4. 41 (m, 1H). 

,9 F-NMR(376. 2MHz,MCDCl 3 , S^:CFC1 3 ) <5 (ppm) .-80. 9 (IF), -82. 3(3F), -83. 1 
(3F), -87. 4(1F), -130. 7(2F). -132. 7 (IF). 

tfcGCfcif), e# (1) tmft (3) ^fc$*n5^*«E^«n? 
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IM2] 7 y mk&mz cfc « CF 3 CF 2 CF 2 OCF (CF 3 ) C00CF, CF (CF 3 ) 0CF 2 CF 2 CF 3 ©0 

#1 1 (2) tmft (3) <££fi!c<»«, CF 3 CF 2 CF 2 0CF(CF 3 )C00CH 2 C 

H(CH 3 )OCH 2 CH 2 CH 3 ) £jg£U -^OSS© 1 9 . 5g£R-113 (2 5 0g) 

Na F (2 6. 1 g) £AtL R- 1 1 3 (3 2 4 g) ZtiUfiXimV, -10 

■cfc^ixfe. **^*m*M**aA»«a, 2 ovo 1 

Vfe7ym$X (£*T. #3R7y*^iJE"T. ) (M*5. 66L/I^f) £l 
R-113»» (0. 0 1 g/raL) SSAl, ^t-h^U-^OiHa^VVy^ 

m#>, je^^o. i 2mp a.\zft:~otz£z.z>~e-*~ b&u— ^(oxun^^m 
m< DjgbTtc i ©ni;aAi/fc^>t*>itfi o . 2 9ig> r-ii 3^* 

»A:46~51t/5. 2kPa (iS&ttJE) . 

A<l/7;hv3>T^^hil' (CI£0 6 64. 94 9 6 (M+H. .g 
it: C 1: HF !4 0 4 = 6 64. 94 9 2). 
1 9 F-NMR(564. 6MHz. j&fiECDCI,/C,F,. S^:CFCI 3 ) 6 (ppm) :-$0. 6 (IF). -80. 8 and 
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-80. 9(3F), -81. 6—83. 1 (2F), -82. 6(6F). -82. 8(3F), -86. 7 (IF), -87. 4 (IF). -87. 
5 (IF), -130. 6(4F). -132. 2(1F),-145. 7 and -145. 9 (IF). 

1 3 C-NMR (1 50. 8MHz, jUttCDCl, /C 6 F 6 . mm : CDC1 3 ) <5 (ppm) : 1 00. 26 and 1 00. 28. 1 
02. 8. 106. 8, 107. 0, 116.0, 116. 2. 116. 5 and 116. 6. 117. 4. 117. 5. 117. 9, 117. 9, 152 
. 2 and 152. 3. 

[0 31 7 y mfcKfo\Z. J; £ CF 3 CF 2 CF 2 OCF (CF 3 ) C00CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 (DM 

' 9 F-NMR(376. 2MHz, flWKCDCl,. S^rCFCl,) <J (ppm) .-82. 5(t, J=7. 0Hz. 3F), -83. 9 
(s. 3F), -88. 6(q. J=7. 0Hz. 2F), -122. 8(s, 2F), -130. 9(s. 2F) 0 

[094] IXriV^C^M^ mmmfrffi) ^^^C^CF.CFjOCF^F,)^ 

^«|2T#^:CF 3 CF 2 CF 2 0CF(CF 3 )C00CF 2 CF(CF3)0CF 2 CF 2 CF 3 (15g) X5^> 
l/XfflMT>7> (PVgtit : 1 O OraL) fctfcii*, 2 O OCKffiUct-^ 

>^fcMbfc. 2mfm> iDffibT^tTm, &#fsm (14. 5 g 

) ^HIiRLfCo GC-MSiCckD, CF,CF,CF l 0CP(CF 1 )C0F**^jB3c<»nr»SCi: 
[0d5] IXri^^O^^iS (£WB!»#*P) KJ;£CF 3 CF 2 CF 2 0CF(CF 3 )C0F 
&&®<i>a*J],6 0 OiU^IM (ft#*2 O OmL) £2 5 0*Cfc:# 

s. b&Jfi^* 5 * t-feo mm 1 l /m tM2 -m&cF 3 cf 2 cf 2 ocf 

(CF 3 ) C00CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 mm : 15g/H) SrixJEfrllsA □ «fc t) b 

o »««?m«i o~i 2mz&wLfc 0 Kfrnmumzv^r-i ; - 
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y^frbm&^JV (2 3g) SEUKl/fc. GC-MStiD, CF 3 CF 2 CF 2 0CF 

(CF s )coFa*±£j£&^*s;:££««Lfc. nmr««7 3%T&ofc. 

[«6] XXf;^^0»^ (^J^^M+TO^) fc«fc*CF 
3 CF 2 CF 2 OCF (CF 3 ) COF <D$mM 
m 2 Tf#fcCF 3 CF 2 CF 2 OCF (CF 3 ) C00CF 2 CF (CF 3 ) 0CF 2 CF 2 CF 3 ( 6 . 6 g ) 3rN a F 

(o. l 3 g) tifcicy^ntcttii^ *b<S0^*ffv^3&«&*-r;i/A 

£7 0 < Ct^Hti3L7tM^^)lLT^+)->7°;i/ (5. Og) SIUJRLfc. 
GC-MSfci^ CF I CF 2 CF,0CF(CF 1 )C0F*^^*^a5SC:t&?M8bfc. N 
MR«$tt7 2. 6%T2b^fc. 

7 ] 7 y *fliEJ6fc«k £CF 3 CFj CF 2 OCF (CF 3 ) COOCF 2 CF (CF 3 ) OCF 2 CF 2 CF 3 0)M 

mm 

(i7-l) 3D \Z. R-113 (18 

9 0g) ^mxxmwv. 2 5 c cfo-^ofco x-hzu—ffixmntzfe. 20 

TCfcfiWbJfc»ap#, NaF^l/yh^m &<klS- 1 0X:tZ&&V1Z#i&m 

A/j£«* *R7y*^ («£*: 8. 9 1 L/P?) * 3 *$|HKfc*aA/J*?. 

^:7y*#;*£ifct?&*fca*&» O^ffc, All tPat^SsT^jfcLfcCPjCF, 
CF 2 0CF(CF 3 )C00CH 2 CH(CH 3 )0CH 2 CH 2 CH 3 (6 0. 0 1 g) <Z>R — 1 13 (601s 

) 6 3.7 mmfrvtT&Aisrz. 

1 g/mL-?&£R- 1 1 3»«t&2 5W^4 0'Ct:^T?#il^f, i 8m 
L^At» h^U— ^©^>-tf>aAP*«», •£t>lzj—bPl"-7<Dlii 



< • A 
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. ^>t*>©aAIi«0. 3 0 9g, R-l 1 3©aAiltt3 OmLT^o 

fc. ii^5 2. omim^yLAjtz* Rum. mmmvxmi^ 

m (8 6 g) £#7to 
(#17-2) 

09 7 - 1 t m CSJ&ilESSrflljft tt, xf-— h * y{dCF 3 CF 2 CF 2 0CF(CF 3 )C0F( 
2 74 2 g)^Px.Tj|#tT2 5°C{^ofc 0 h ^ ^Kgfif & 2 

. 8B#P*aSfc#iiA>*tm, ft*^T5 0%t#«L*:7y*^ (£*Ts 5 0% 
*3R^iiai-o ) Sr«ttE%lO. l 2 L/h^3f$P^#5&A,7c 0 

otic:. 5 o%#3R7y*^«rPicaEjt-cefcita**ise>. fcutscasBt 

^■ife-C#7hCF 3 CF 2 CF 2 OCF (CF 3 ) C00CH 2 CH (CH 3 ) 0CH 2 CH 2 CH 3 (21. 3 0 g ) &rCF 3 CF 2 CF 2 OC 
F(CF 3 )C0F (2 1 3. Og) lu^gLti$lu^LfcM^ 6 . OBfrMjWfC 
^ALTS/frfe^ (2 4 0. 4 g, 19 F-NMRi&^: 5 7%) ^tllJLfc 

o 

offfcU 5 0%*3R7y*^SrRICiiEJfi-CB*:t5i^ CF 3 CF 2 CF 2 0CF (CF 3 ) C0OC 
H 2 CH (CH 3 ) 0CH 2 CH 2 CH 3 (2 0. 7 0 g ) £rCF 3 CF 2 CF 2 0CF (CF 3 ) C0F (2 0 7. 0 g ) \Z.m 

ffi vtcmmz 6 . o B#raa>ttT&A lx%.j&%sm (241. 6 g , 1 9 f - nm 
riix^:8o%) ^stmufco 5 0%^-7ym^^n^mMx^ 

# ii^s CF 3 CF 2 CF 2 0CF (CF 3 ) C00CH 2 CH (CH 3 ) 0CH 2 CH 2 CH 3 (2 0. 9 0 g ) £CF 3 CF 2 CF 2 0CF ( 
CF 3 ) COF ( 2 0 9 . 0 g ) \zmm bfc»»Sr 6 . 0 fl$Wa>ttT&A LTS/SM 



• » » 
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(2 16. Og, ,9 F-NMR$[$ : 9 1 %) £&ttiiLfc 0 £ 5 0% 

7 >;/ * «St!*:l &^ft;5 s b N CF 3 CF 2 CF 2 0CF(CF 3 )C00CH 2 CH(CH 3 )0CH 2 CH 2 

CH 3 ( 3 0 . 5 0 g ) £CF 3 CF 2 CF 2 0CF (CF 3 ) COF ( 3 0 5 . 0 g ) iZ^M L/c^St 8 
. 7W^«tT?iAU R^a* (2 4 2. 5 g N 1 9 F — NMRi&^ : 9 1% 

) fettuufco ^btc mm#*&3. 5^raf»fe#a^ Rjtsfe» (2597. 

6g N 19 F-NMRI|X* : 9 1%) Ufc D 

[^js] ^^T^Ife-hcDftMKfe m&nmi&) ^£5CF 3 CF 2 CF 2 0CF(CF 3 )C0F 

0!) 7 - 1 -C#fcCF 3 CF 2 CF 2 OCF (CF 3 ) COOCF, CF (CF 3 ) 0CF 2 CF 2 CF 3 (55- 3 g ) £ 

Na¥n^ (o. 7 g) tmzy^xxKtt&fr. mis<w&&ft^t£W*>*-< 
juat.'fti 4 o'cti 5^iajosftbfc. y?xn±mz7 ox:izf^m.mmvrz. 

««»*ai>T«JRttft (5 2. 1 g) SEJJKLfc. IStSL, GC-MStC 
=fc?K CF 3 CF, CFj OCF (CF 3 ) COF^±i^"P^S £ <h £5tiSL£: 0 iR*^»6fe<h 
Zl^ 9 0. 4%T?feo^c. 

[«9] CF,CF I CF I OCF(CF,)C0F©igttKjfi^©ffi| 
W 8 T#fcCF 3 CF 2 CFj OCF (CF 3 ) COF (46. 5 g ) #| 1 £ |^^{CCH 3 CH 2 CH 2 0 
CH(CH 3 )CH 2 0H (1 6. 5 g) tK^$^T» -Wl tra«fcj|«-r*JlilC«kD, 
CF 3 CF 2 CF 2 0CF(CF 3 )COOCHjCH(CH 3 )0CH 2 CH 2 CH 3 (4 8. 0 g) OfTfC, #j 

2> $.6tW5i^l:g)6$t5Ctl:it), CF 3 CF 2 CF 2 0CF(CF 3 )C0F£#fc o 

[M10] CFjCFjCF s OCF = CF 2 ©M^I 

SUSi*7A (f*l^2 0mm, RSlm) <hNa 2 C0 3 (W^16 0^ 
m, 2 8 0 g) &3£%kLrcSUSMffiW)m&Jfc%5 (rtft4 5mm, iS$4 0 0m 
m) £i!3flfc8M*kTi£*&rtfcJ8BU »^2 7 0t:fcUc. Sifcgglcte^ 
Sf^Sl 5 2 OmL/MLfe. S^istC^|9T#7cCF 3 CF 2 CF 2 0CF<CF 3 )C0F 
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^ft+iClCF.CFjCFtOCFCCF^COFf^ai^tl-f, CF 3 CF 2 CF 2 0CF=CF 2 JR* 8 0 
£j»® 19 F-NMR (5 6 4. 6MHz, ^IgCDC 1 3 , £ 
2p: CFC 1 3 ) CD fcf— £ ^ D D p(D^nt-t 
[Mil] M-Gr&aSB&M 

mio <D^m^nr^Mmt^^m^T. - 34071 9^m\z 

2L) £flBJaU * (47 Og) , CF,C1CF 2 CHC1F (2 
9 2 g) . **/—)V (1 9 g) > M2©7j^#fcCF,CF I CF ! OCF = 
CF 2 (3 5g) , CF 2 = CF 2 (80g) £{fc&A,fc. SM50t}I» 

7raLaM. 3. 2^tlceMl^ (12 5g) ^7>J-««iL 

xn^ntco 0 7t> 4 8 orao, 3 4 

2 kg/ cm*, 5l3R#flm3 6 7KT&-3fc. 

[fl|12] CF 3 (CF 2 ) s OCF (CF 3 ) COOCH 2 CH (CH 3 ) O ( 
CH 2 ) 6 C¥L 9 (D9mm 

m 1 §CH 3 CH 2 CH 2 0CH (CH 3 ) CH 2 0H&CH 3 (CH 2 ) s CH 2 0CH (CH 3 ) CH 2 0HfCI^M U CF 3 ( 

CF 2 ) 2 OCF(CF 3 )COF^CF 3 (CF 2 ) 5 0CF(CF 3 )COF{-^jE-r5 Z bUf[-t±m&te8J&k1&& 
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'H-NMR (300. 4MHz, : CDC1 3 , =TMS) 6 (ppm) : 0. 88 (t, J=6. 6Hz, 3H), 1. 19 (d, J 
=6. 0Hz, 2H) , 1. 22~1. 37 (m, 6H) , 1. 47~1. 59 (m, 3H) , 3. 36~3. 53 (m, 2H), 3. 62~3. 73 
(m, 1H),4. 23~4. 42 (m, 2H) C 

I9 F-NMR (282. 7MHz. • CDC1 3 , : CFC1 3 ) 5 (ppm) : -78. 4 79. 1 (IF) , -80. 8 (3 

F) , -82. 1 (3F) , -84. 7~-85. 2 (IF) , -122. 2 (2F) , -122. 7 (2F) , -125. 1 (2F) , -125. 9 (2F 
),-131.3(lF) 0 

[WIS] 7y*Wi:i5CF 3 (CF 2 ) 5 OCF (CF 3 ) COOCF 2 
CF (CF 3 ) O (CF 2 ) e CF a <DW&m 

5 0 OmL©-5'^It- U-yt, R-113 (312g) ^Px.T 
5°C{^o7>: 0 h ? U—zTjS* ffi P t^i, 2 0°C\C$m\^tz$iM 

htz.^ I^^"CtH7yi^ (jft*: 11. 8 8L/H) «r 1 NFlBJefc^a 

4fe (5. Og) -SrR-113 (lOOg) Kl««UfcSP?S«r4. 3>»M*»»tTft 
Alt 

j&*oKJeS»JBE2jStO. 1 5M 
Pa (<y— v?JE) Kl-fe^JiC^b^ ^O-SVjft^O. 0 1 g/mLOR-1 1 3 
mm*2 5XXp>Z>4 0tt*tWltftiSfe9mL^U L — ^(O^ 
>t*yaAP^^^ 0. 3 fco orteKJE3&B=#&0. 15M 

Pa (<f-^JE) fC, Kj£SgP»3i&£& 4 0 < C«C«"fe*^fe, iiuIE'O-i?^^ 
6mLSAU 0. 3B#raa£#&«:ttfc. £ SJtS«rt««*r 4 Otl^t 

J:E<X>"t?>»**6mLaAU 0. 3 mM<D 
Jftt^Sr3lHl<.95Sb, £M-0. 7B#MSt#Lfc. ^i'ifi'O&AiMttao. 3 



* — • 
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4g, R-l 1 3 3 3mLtfcofc 0 $ bfcl, Sr 1 . 0B# 

19 F-NMR(376. 0MHz.^CDCl 3 ^^:CFCl 3 ) 5 (ppm) : -79. 3 (IF), -80. 1~-81. 5(10 

F) , -81. 7~-82. 4 (4F) , -86. 6 87. 6 (3F) , -122. 9 (4F) , -123. 4 (4F) , -125. 7 (4F) , -1 

26. 7 (4F) , -131. 9 (IF) , -145. 6 (IF) 0 

m 1 4 imta>h&<o&mblj& mteW&MBOfc) ia§cF 3 (cf 2 ) 5 

OCF (CF 3 ) cofcdMjMM 
«13"C#fcfl:^ (3. 9g) &KFt&;fc (0. 1 g) ^fc^^afcft 

t£*Lfc 0 ^^3. 7 gO^-^^^vSrHURUfco GC-MSiaD, 

9 F-NMRlfc^te, 6 3%T*fcofeo 

[fill 5] CF 3 (CF 2 ) 5 OCF = CF 2 OMit#iJ 
#1 1 0 {£:&tt5CF 3 (CF 2 ) 2 OCF(CF 3 )COF£01l 1 4 T*#fcCF 3 (CF 2 ) s 0CF (CF 3 ) COFlC^ 
H-TS-t^fiMl O^I3«(^JSS:fTV\ «fB<fb-g-«j3r»;fco tk&m<D 19 F 
- NM R <D tr— WcRIB £ — & Ufc 0 

[fill 6] CF 3 (CF 2 ) 5 OCF = CF,Ol^©i!j|«| 
Fill 1 (Cfctt5CF 3 (CF 2 ) 2 OCF = CF 2 ^15t'#feCF 3 (CF 2 
) 5 OCF = CF 2 \zm^.i-Z>^k£kftteMl 1 tmmzRj&%ft\,\ CF 3 (C 
F 2 ) 6 OCF = CF,iCF 2 = CF,i©*I^ftfc. 

[0017] CF 3 (CF 2 ) 9 OCF (CF 3 ) COOCH 2 CH (CH 3 ) O ( 
CH 2 ) 9 CH 3 <Dm&M 
m 1 i^*5 rt 5CH 3 CH 2 CH 2 0CH (CH 3 ) CH 2 0H£rCH 3 (CH 2 ) 9 CH 2 0CH (CH 3 ) CH 2 0H« 35 L, CF 3 
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(CF 2 ) 2 0CF (CF 3 ) C0F£CF 3 (CF 2 ) 9 0CF (CF 3 ) COFlH^Hi" 5 £ t £JWttl*l«* fc^Jfc t M 

'H-NMR (300. 4MHz, ■ CDC1 3 . : TMS) 5 (ppm) : 0. 87 (t, J=6. 3Hz, 3H) , 1. 1 7 (d 
, J=6. 3Hz, 2H), 1. 20~1. 35 (m, 14H) , 1. 47~1. 54 (m, 3H) , 3. 38~3. 50 (m, 2H) , 3. 60~3 
. 75 (m, 1H) , 4. 22~4. 40 (m, 2H) 0 

19 F-NMR(282. 7MHz, $&$fc:CDCl s% S^:CFC1 3 ) 5 (ppm) :-78. 3~-79. 0(1F), -80. 7 
(3F) , -82. 2 (3F) , -84. 5~-85. 4 (IF) , -121. 5~~124. 0 (12F) , -125. 3 (2F) , -126. 1 (2F 
),-131.4(lF) 0 

[#118] 75/fMl'<t5CF 3 (CF 2 ) 9 OCF (CF 3 ) COOCF 2 
CF (CF 3 ) O (CF 2 ) 9 CF 3 <DM&M 

,9 F-NMR(376. 0MHz^^CDCl 3 ^2p:CFCl 3 ) 5 (ppm) : -79. 0 (IF), -80. 5(3F),-81. 7 

83. 0 (11F) , -86. 5~-88. 0 (3F) , -121. 9~-124. 5 (24F) , -125. 7 (4F) , -126. 6 (4F) 

,-131. 9 (IF), -146.0 (IF). 

IWl 9]«7VHfe"£©##KJ& <.mtef&&M&J&) ta^CF, (CF,) » 
OCF (CF 3 ) COF<Dl^!| 

19 F-NMR (376. 0MHz. CDC1 3 . ^*p:CFCl 3 ) 5 (ppm) : 26. 8 (IF) , -78. 5 (IF) , -81 

. 2 (3F) , -82. 1 (3F) , -85. 6 (IF) , -121. 6 — 124. 3 (12F) , -125. 6 (2F) , -126. 6 (2F) , -13 
1.0(1F). 

IW 2 0 ] CF 3 (CF 2 ) 9 0CF=CF 2 O$Si5t#!l 
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m 1 0 fC:&tt5CF 3 (CF 2 ) 2 OCF(CF 3 )COF£0i| 1 9 T'#fcCF 3 (CF 2 ) 9 0CF(CF 3 )C0F« 

[0ij2 1] CF 3 (CF 2 ) s OCF=CF 2 cDfi^#O§^0ii 
Mil {-*5(t 5CF 3 (CF 2 ) 2 OCF=CF 2 £0ii 2 0 -C#fcCF 3 (CF 2 ) 9 0CF=CF 2 {C^H1"5 £ 
££Wf:t0!ll 1 kmmfcRfo*?f\<^, CF 3 (CF 2 ) 9 0CF=CF 2 tCF 2 =CF 2 t<D*B^#£ 

W2 2] CH 3 (CH 2 ) 2 OCH (CH 3 ) CH 2 OCH (CH 3 ) CH 2 0C0CF (CF 3 ) OCF 2 CF (CF 3 ) 0 (CF 2 ) 2 CF 3 (£> 

m 1 £>CH 3 (CH 2 ) 2 0CH (CH 3 ) CH 2 0H&CH 3 (CH 2 ) 2 0CH (CH 3 ) CH 2 OCH (CH 3 ) CH 2 0H(£^M U CF 
3 (CF 2 ) 2 OCF (CF 3 ) COF&CF 3 (CF 2 ) 2 0CF (CF 3 ) CF 2 0CF (CF 3 ) COF^M"?" 5ri UKnM 1 

'H-NMR (300. 4MHz, Wt^-CDC1 3> :TMS) 5 (ppm) : 0. 90 (t, J=7. 5Hz, 3H) , 1. 12 (t 

, J=6. 3Hz, 3H) , 1. 20 (d, J=6. 6Hz, 3H) , 1. 56 (m, J=7. 2Hz, 2H) , 3. 33—3. 52 (m, 5H) , 3. 71 
~3. 77 (in, 1H) , 4. 23~4. 29 (m, 1H) , 4. 35~4. 43 (m, 1H) „ 

19 F-NMR (282. 7MHz, ?§g£:CDCl 3N g2p:CFCl 3 ) 6 (ppm) :-78. 6~-80. 4 (IF), -80. 1 

(3F) ,-81.4 (3F) ,-81.7 (2F) , -82. 2 (3F) , -84. 1 85. 0 (IF) , -129. 4 (2F) , -131. 3 (IF 

),-144.9(lF) 0 

C^J 2 3] CF 3 (CF 2 ) 2 0CF (CF 3 ) CF 2 OCF (CFj) CF 2 OCOCF (CF 3 ) OCF 2 CF (CF 3 ) 0 (CF 2 ) 2 CF 3 <D 

mi Z\ZtetfZ>%>1iR7 ymtf*<DU^L*l 1. 7 4L/^U 0i]12T-#fc 
tt&m (5. Og) £002 2 "Cfcfc-ffr&tt (5. Og) «JEU 0!l2 2T?#fc 

ts:W^ 03i 3iB«ic7jx*^bW*^\ *ia{k-a-%£iix*7 9% 
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19 F-NMR(376.0MHz^^CDCl3.M:CFCl 3 ) 5 (ppra) :-80. 5(6F), -82. 0(6F), -82. 3 

(6F) , -78. 0~-83. 0 (6F) , -83. 5 88. 0 (4F) , -130. 1 (2F) , -130. 2 (2F) , -132. 0 (IF) 

,-145.0 146.0(3F) o 

W2 4]x.*^*&'&(o&MRJ& mftf&ftM) K:«fc5CF 3 (CF 2 ) 2 0CF(CF 3 )CF 2 OC 
F(CF 3 )COF(Dl^3t^!) 

Ml 4 Kl&V ^XM 1 3 T-'&tcfc&m ( 3 . 9 g ) 2 3 X&fcfc&m ( 4 . 5 
g ) te2E3E1-<5 - t mi 4 b m^o^SrfrVM . 3 g _(Dfflfc9->zfji' 

*589ifcj:nwr, ? vmmmvmtvx^mmt&m (5) ^t;^ <3>. a> 

A^L-^-r<, ^fe^lT^M^«T$^„ ^7t, fc-g-fe (3) «ffc«F3e 
(4) CDXXrj^C^K^T^tl (5) OM^tSCtfettS 

o (5> (2) tuxsmb^ (1) i© 
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1. 7 3 0MX£UTf*5^ft (3) ^Iffi4>T77HiI^$ 
-frTTfB^tl (4) iU -DglzmtSm (4) ©I7rJ^^t5^ 
t*«F»tt5Tffi^7Mo7^I/7JVt»J Ha. (5) ©SBfi^. 

R"OCH (CH,) CHjOCOCF (CF,) OR" • • • (3) 
R A, OCF (CF,) CFjOCOCF (CF,) OR" • • • (4) 
R"OCF (CF 3 ) COF • • • (5) 

R AH : Kit 1~20 ©7^^JH^fcSMit 1 ~ 2 0©X— 5\>H*tt*JSC 

R Af . R*B^;i,7;p^-Dfb$tlfe«-eab0. ^tl~2O0WMD 
7 > ;WP«*fctttt*«: l~20 Wl7j]/*n (x-fJHtt$Iftf7Jl' 

R Bf : £8Rftl~2 0 O^^Mn7J^JHIf;(ii*t 1 ~ 2 0 CD^;i/ 
^;V^-D (x-f^tti^Iftf7JWl/) *. 

2. (3) TBfl5^«l (1) tT»3fl3'&« (2) i©^J5gc-e^T5 

R» B OCH (CHj) CHjOH • • • (1) 
XCOCF (CF,) OR" • • • (2) 

R AH *5ck^R Bf : ^n-^n^fEilnlDit^^-r. 
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3. it^m (5) tth\zrmt^m (6) *nz>m&m2\zfzn<Dmmjj& 0 

FCOCF (CF 3 ) OR" ' • • • (6) 

4. (2) rf. «2#g 3 B«3^&flr&«r (5) $S«fctf/£fc 

5. R Af iR Bf ^|W|-©XT^§m^l~4©^Tn^{CfBtt©M3t^„ 

6. ?SfflWfc-&1* (5) T&SfS^l~5©V^n^fE%<£»^}£ 0 

7. W^l~6©Vi*rn3^KlfB«tCD^T?»fc'fb-&«b (5) S^fSJlt 

sTfH^;p^;i/^-Dfcf-;i/x— (7) ©fijg^fe. 

R A, OCF = CF 2 • • • (7) 
fcjEU R A 'tt-hfBt|W|D^^-ro 

R AH 1 O C H (CH S ) CHjOCOCF (CF,) OR*" • • • (3a) 
R""OCF (CF,) CF 2 OCOCF (CF,) OR'" • ■ • (4a) 
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